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The problem in this research is the accumulation of data on agricultural production in Indonesia for each 
province. The aim of this research is to group rice production so that the relevant ministries are able to 
give priority to production that is categorized as low and develop according to the cluster that has been 
outlined. The grouping process uses Fuzzy C-Means. Fuzzy c-means method with the process of 
generating random numbers as initial partition matrices, calculating cluster centers, calculating objective 
functions, and calculating changes in each partition matrix. The iteration stops when the conditions are 
met, after which the cluster center is obtained. Each cluster will be sorted based on the proximity of the 
data elements to the center of the cluster to get a ranking. Based on the tests carried out, the resulting 
grouping is based on the first iteration process, for cluster 1 with the provinces of Bali, Bengkulu, 
Yogyakarta, Jakarta, Gorontalo, Jambi, West Kalimantan, South Kalimantan, Central Kalimantan, East 
Kalimantan, North Kalimantan, Kep. Bangka Belitung, Kep. Riau, Maluku, North Maluku, West Nusa 
Tenggara, East Nusa Tenggara, Papua, West Papua, Riau, West Sulawesi, Central Sulawesi, Southeast 
Sulawesi, North Sulawesi, West Sumatra. For cluster 2, the category is West Java, Central Java, East 
Java, Lampung, South Sulawesi, South Sumatra, the third cluster is dominated by Aceh and Banten. 
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1. Introduction  
Data mining is a process that employs one or more computer learning techniques (machine 
learning) to analyze and extract knowledge automatically. Data mining is often called knowledge 
discovery in database (KDD), which is an activity that includes collecting and using historical data to 
find regularities, patterns or relationships in large data sets. The output of data mining can be used to 
improve future decision making. Database applications have been widely applied in various fields, 
including data management for industry, science, government administration and other fields. So that the 
data generated by these prickly fields is very large and grows rapidly. This has resulted in the need for 
techniques that can perform data processing so that important information can be obtained from existing 
data that can be used for developments in each field.[1], [2] 
The purpose of this research is to group rice production which can be used as input to the Ministry 
of Agriculture in the development and expansion of the agricultural sector, especially in rice production 
so that certain areas become a top priority in handling and management. The grouping process that will 
be displayed in the study is divided into three categories, namely high, medium and low production. To 
support this grouping, data mining studies are used with the main task of extracting information and 
providing exposure to the information found by utilizing the clustering principle. The data used as part 
of the testing of grouping by utilizing rice production data with three attributes of harvest area, 
productivity and production from 2016-2018 with 34 provinces in Indonesia that have been processed 
and displayed openly on the website www.bps.go.id.[3]  
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The method for grouping rice production is by utilizing the C-means algorithm. Fuzzy 
clustering is a grouping technique in determining clusters based on distance using the fuzzy 
membership function. This method is a development of partitional with fuzzy weighting that performs 
grouping even though the data groups are not clearly distributed. Fuzzy clustering is a technique to 
determine the optimal cluster in a vector based on the normal shape of the euclidian for vector 
distances. Fuzzy CMeans is a data grouping method where each data in a group is determined by its 
membership value. [4]–[6] Fuzzy C-Means is a grouping method that allows one part of the data to 
have two or more groups. Fuzzy C-means method was first proposed by Dunn (1973) and then 
developed by Jim Bezdek in 1981. This method uses a fuzzy clustering model with indexes. vagueness 
using Euclidean Distance so that the data can be members of all classes or clusters that are formed 
with different degrees of membership between 0 to 1. The value 0 is false and the value 1 represents 
the value is true. Fuzzy C-Means, also known as Fuzzy ISODATA, is a clustering method that is part 
of the Hard K-Means method. Fuzzy C-Means uses a fuzzy model in grouping data patterns, so that 
data can be members of all clusters formed with different degrees or levels of membership. [7]–[10] 
2. Literature Riview and Method  
 Clustering is a grouping of data into clusters based on their similarities. Clustering partitions 
the data into several groups so that the elements of each group have a high level of similiarity and a 
low level of similiarity with other groups. The similiarity measure used is Euclidean distance if the 
attributes are continuous, other problems, and certain sizes. Clustering is called unsupervised because 
it does not require labels or outputs from each data. Clustering is widely used in various fields such 
as medicine, law, psychology, economics, climatology, statistics and so on. Clustering analyzes 
existing patterns and classifies them. The patterns are grouped into one cluster that has the same traits 
and characteristics. [11] 
2.1 Work Steps 
For research activities with the main focus is to explore the potential of agricultural data sets 
specifically for rice production grouping with the following work steps: 
 
Figure 1. Research Work Steps 
The problem identification stage is a research process to ensure problems that occur in Indonesian 
agricultural production followed by data collection based on BPS data. Furthermore, the preprocessing 
process will be carried out to ensure that existing data can be completed using the selected algorithm and 
will produce a pattern that can be used as part of decision making. 
2.2 Production Data 
 Production data as testing data used in production grouping is described in table 1 below: 





(KU / HA) 
PRODUCTION (TON) 
2016 2017 2018 2016      2017 2018 2016 2017 2018 
Aceh 329 515,78 310 012,46 317 869,41 56,49 55,30 55,28 1 861 567,10 1 714 437,60 1 757 313,07 
Sumatera utara 408 176,45 413 141,24 388 591,22 51,65 50,32 52,51 2 108 284,72 2 078 901,59 2 040 500,19 
Identification of 
problems


















(KU / HA) 
PRODUCTION (TON) 
2016 2017 2018 2016      2017 2018 2016 2017 2018 
Sumatera barat 313 050,82 311 671,23 295 664,47 47,37 47,58 46,92 1 483 076,48 1 482 996,01 1 387 269,29 
Riau 71 448,08 63 142,04 64 733,13 37,28 36,56 37,64 266 375,53 230 873,97 243 685,04 
Jambi 86 202,68 69 536,06 84 772,93 44,44 44,57 45,58 383 045,74 309 932,68 386 413,49 
Sumatera 
selatan 
581 574,61 539 316,52 551 320,76 51,48 48,27 49,75 2 994 191,84 2 603 396,24 2 743 059,68 
Bengkulu 65 891,16 64 406,86 64 137,28 43,83 46,03 45,66 288 810,52 296 472,07 292 834,04 
Lampung 511 940,93 464 103,42 545 149,05 48,61 46,63 48,62 2 488 641,91 2 164 089,33 2 650 289,64 
Kep. Bangka 
belitung 
17 233,59 17 087,81 17 840,55 26,53 28,56 32,13 45 724,69 48 805,68 57 324,32 
Kep. Riau 375,87 356,27 298,52 29,19 32,30 28,56 1 097,00 1 150,80 852,54 
Dki jakarta 673,37 622,59 914,51 72,76 53,96 49,69 4 899,14 3 359,31 4 543,93 
Jawa barat 1 707 253,81 1 578 835,70 1 586 888,63 56,51 57,54 56,82 9 647 358,75 9 084 957,22 9 016 772,58 
Jawa tengah 1 821 983,17 1 678 479,21 1 666 931,49 57,63 57,53 56,93 10 499 588,23 9 655 653,98 9 489 164,62 
Di yogyakarta 93 956,45 111 477,36 110 548,12 54,81 47,86 47,35 514 935,49 533 477,40 523 395,95 
Jawa timur 1 751 191,67 1 702 426,36 1 754 380,30 58,26 56,28 56,68 10 203 213,17 9 580 933,88 9 944 538,26 
Banten 344 836,06 303 731,80 325 333,24 48,94 48,41 50,88 1 687 783,30 1 470 503,35 1 655 170,09 
Bali 110 978,37 95 319,34 90 980,69 60,11 60,78 58,49 667 069,06 579 320,53 532 168,45 
Nusa tenggara 
barat 
289 242,59 281 666,04 273 460,82 50,49 49,78 48,17 1 460 338,81 1 402 182,39 1 317 189,81 
Nusa tenggara 
timur 
218 232,91 198 867,41 181 690,63 41,24 40,82 39,90 899 935,88 811 724,18 725 024,30 
Kalimantan 
barat 
286 476,03 290 048,44 256 575,43 27,92 29,23 30,33 799 715,21 847 875,13 778 170,36 
Kalimantan 
tengah 
147 571,69 146 144,51 143 275,05 34,88 30,35 31,96 514 769,05 443 561,33 457 952,00 
Kalimantan 
selatan 
323 091,21 356 245,95 289 836,35 41,09 37,69 39,69 1 327 492,41 1 342 861,82 1 150 306,66 
Kalimantan 
timur 
64 961,16 69 707,75 73 568,44 40,45 36,41 35,67 262 773,88 253 818,37 262 434,52 
Kalimantan 
utara 
13 707,00 10 294,70 9 883,05 32,88 32,40 33,97 45 063,53 33 357,19 33 574,28 
Sulawesi utara 70 352,62 62 020,39 61 827,86 46,47 44,79 40,25 326 929,74 277 776,31 248 879,48 
Sulawesi 
tengah 
201 279,24 186 100,44 178 066,94 46,05 45,40 44,49 926 978,66 844 904,30 792 248,84 
Sulawesi 
selatan 
1 185 484,10 1 010 188,75 976 258,14 50,21 50,03 48,23 5 952 616,45 5 054 166,96 4 708 464,97 
Sulawesi 
tenggara 
136 673,75 132 343,86 133 697,15 39,43 39,27 39,85 538 876,14 519 706,93 532 773,49 
Gorontalo 56 631,64 49 009,95 48 686,34 47,60 47,18 46,75 269 540,40 231 211,11 227 627,20 
Sulawesi barat 65 303,78 62 581,47 64 826,18 48,46 47,96 53,23 316 478,37 300 142,22 345 050,37 
Maluku 29 052,14 25 976,85 28 668,22 40,01 37,82 38,53 116 228,86 98 254,75 110 447,30 
Maluku utara 13 412,75 11 700,50 10 301,91 36,57 32,43 42,11 49 047,11 37 945,64 43 382,85 
Papua barat 7 767,01 7 192,15 7 570,63 32,15 41,63 32,20 24 967,13 29 943,56 24 378,33 
Papua 52 411,9 54 131,72 52 727,52 42,57 43,48 31,48 223 119,42 235 339,51 166 002,30 
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The preprocessing stage is a data management process using a three-year rerate using the overall data. 
The prepocessing description is described in table 2 below: 
Table 2. Data Preprocessing 
NO PROVINCE  LAND AREA PRODUCTIVITY PRODUCT 
1 ACEH 319 56 1,735 
2 SUMATERA UTARA 99 60 592 
3 SUMATERA BARAT 324 49 1,604 
4 RIAU 43 45 292 
5 JAMBI 68 50 523 
6 SUMATERA SELATAN 737 59 4 
7 BENGKULU 51 47 242 
8 LAMPUNG 80 45 359 
9 KEP. BANGKA BELITUNG 1,624 57 9,249 
10 KEP. RIAU 1,722 57 9,881 
11 DKI JAKARTA 1,735 57 9,909 
12 JAWA BARAT 277 29 808 
13 JAWA TENGAH 323 39 1,335 
14 DI YOGYAKARTA 145 32 472 
15 JAWA TIMUR 69 38 259 
16 BANTEN 11 33 37 
17 BALI 17 29 51 
18 NUSA TENGGARA BARAT 344 30 1 
19 NUSA TENGGARA TIMUR 507 48 2,650 
20 KALIMANTAN BARAT 27 39 110 
21 KALIMANTAN TENGAH 4 37 43 
22 KALIMANTAN SELATAN 96 49 1,317 
23 KALIMANTAN TIMUR 72 41 725 
24 KALIMANTAN UTARA 17 39 166 
25 SULAWESI UTARA 2 35 24 
26 SULAWESI TENGAH 23 37 243 
27 SULAWESI SELATAN 21 50 345 
28 SULAWESI TENGGARA 395 49 4,708 
29 GORONTALO 67 45 792 
30 SULAWESI BARAT 45 40 532 
31 MALUKU 23 44 248 
32 MALUKU UTARA 104 47 1,387 
33 PAPUA BARAT 193 50 2,743 
34 PAPUA 136 51 2,040 
 
3. Results and discussion 
3.1 Generation of Matrix Values 
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 Subtract random matrix values by giving arbitrary values in the value range 0-1 with each number 
in the following table 3 description: 
Table 3. Matrix Values 
NO PROVINCE  U1 U2 U3 
1 ACEH 0.56 0.23 0.21 
2 SUMATERA UTARA 0.5 0.23 0.27 
3 SUMATERA BARAT 0.45 0.32 0.23 
4 RIAU 0.33 0.45 0.22 
5 JAMBI 0.56 0.23 0.21 
6 SUMATERA SELATAN 0.33 0.45 0.22 
7 BENGKULU 0.15 0.4 0.45 
8 LAMPUNG 0.45 0.45 0.1 
9 KEP. BANGKA BELITUNG 0.36 0.56 0.08 
10 KEP. RIAU 0.22 0.3 0.48 
11 DKI JAKARTA 0.2 0.5 0.3 
12 JAWA BARAT 0.48 0.3 0.22 
13 JAWA TENGAH 0.34 0.28 0.38 
14 DI YOGYAKARTA 0.3 0.2 0.5 
15 JAWA TIMUR 0.15 0.42 0.43 
16 BANTEN 0.22 0.56 0.22 
17 BALI 0.35 0.31 0.34 
18 NUSA TENGGARA BARAT 0.22 0.42 0.36 
19 NUSA TENGGARA TIMUR 0.23 0.34 0.43 
20 KALIMANTAN BARAT 0.32 0.38 0.3 
21 KALIMANTAN TENGAH 0.45 0.33 0.22 
22 KALIMANTAN SELATAN 0.23 0.32 0.45 
23 KALIMANTAN TIMUR 0.23 0.24 0.53 
24 KALIMANTAN UTARA 0.45 0.33 0.22 
25 SULAWESI UTARA 0.23 0.21 0.56 
26 SULAWESI TENGAH 0.23 0.55 0.22 
27 SULAWESI SELATAN 0.22 0.56 0.22 
28 SULAWESI TENGGARA 0.41 0.36 0.23 
29 GORONTALO 0.22 0.4 0.38 
30 SULAWESI BARAT 0.45 0.32 0.23 
31 MALUKU 0.32 0.37 0.31 
32 MALUKU UTARA 0.3 0.25 0.45 
33 PAPUA BARAT 0.3 0.3 0.4 
34 PAPUA 0.31 0.28 0.41 
3.2 Determination of the Centroid 
 The process of determining the centroid point is generated based on the calculation of the formula 
for the value of the centroid in cluster 1, cluster 2 and cluster 3, described in table 4-6 and in table 7 is 
the centroid data used. 
Table 4. Determination of Centroid in Cluster 1 
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NO U1 U2 U3 (𝒖𝒊𝒍)ʷ (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟏 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 
1 0.56 0.23 0.21 0.3136 100.0384 17.5616 544.096 
2 0.5 0.23 0.27 0.25 24.75 15 148 
3 0.45 0.32 0.23 0.2025 65.61 9.9225 324.81 
4 0.33 0.45 0.22 0.1089 4.6827 4.9005 31.7988 
5 0.56 0.23 0.21 0.3136 21.3248 15.68 164.0128 
6 0.33 0.45 0.22 0.1089 80.2593 6.4251 0.4356 
7 0.15 0.4 0.45 0.0225 1.1475 1.0575 5.445 
8 0.45 0.45 0.1 0.2025 16.2 9.1125 72.6975 
9 0.36 0.56 0.08 0.1296 210.4704 7.3872 1198.6704 
10 0.22 0.3 0.48 0.0484 83.3448 2.7588 478.2404 
11 0.2 0.5 0.3 0.04 69.4 2.28 396.36 
12 0.48 0.3 0.22 0.2304 63.8208 6.6816 186.1632 
13 0.34 0.28 0.38 0.1156 37.3388 4.5084 154.326 
14 0.3 0.2 0.5 0.09 13.05 2.88 42.48 
15 0.15 0.42 0.43 0.0225 1.5525 0.855 5.8275 
16 0.22 0.56 0.22 0.0484 0.5324 1.5972 1.7908 
17 0.35 0.31 0.34 0.1225 2.0825 3.5525 6.2475 
18 0.22 0.42 0.36 0.0484 16.6496 1.452 0.0484 
19 0.23 0.34 0.43 0.0529 26.8203 2.5392 140.185 
20 0.32 0.38 0.3 0.1024 2.7648 3.9936 11.264 
21 0.45 0.33 0.22 0.2025 0.81 7.4925 8.7075 
22 0.23 0.32 0.45 0.0529 5.0784 2.5921 69.6693 
23 0.23 0.24 0.53 0.0529 3.8088 2.1689 38.3525 
24 0.45 0.33 0.22 0.2025 3.4425 7.8975 33.615 
25 0.23 0.21 0.56 0.0529 0.1058 1.8515 1.2696 
26 0.23 0.55 0.22 0.0529 1.2167 1.9573 12.8547 
27 0.22 0.56 0.22 0.0484 1.0164 2.42 16.698 
28 0.41 0.36 0.23 0.1681 66.3995 8.2369 791.4148 
29 0.22 0.4 0.38 0.0484 3.2428 2.178 38.3328 
30 0.45 0.32 0.23 0.2025 9.1125 8.1 107.73 
31 0.32 0.37 0.31 0.1024 2.3552 4.5056 25.3952 
32 0.3 0.25 0.45 0.09 9.36 4.23 124.83 
33 0.3 0.3 0.4 0.09 17.37 4.5 246.87 
34 0.31 0.28 0.41 0.0961 13.0696 4.9011 196.044 
    4.0361 978.2278 183.1766 5624.6823 
 
Table 5. Determination of Centroid in Cluster 2 
NO U1 U2 U3 (𝒖𝒊𝒍)ʷ (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟏 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 
1 0.56 0.23 0.21 0.0529 16.8751 2.9624 91.7815 
2 0.5 0.23 0.27 0.0529 5.2371 3.174 31.3168 
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NO U1 U2 U3 (𝒖𝒊𝒍)ʷ (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟏 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 
3 0.45 0.32 0.23 0.1024 33.1776 5.0176 164.2496 
4 0.33 0.45 0.22 0.2025 8.7075 9.1125 59.13 
5 0.56 0.23 0.21 0.0529 3.5972 2.645 27.6667 
6 0.33 0.45 0.22 0.2025 149.2425 11.9475 0.81 
7 0.15 0.4 0.45 0.16 8.16 7.52 38.72 
8 0.45 0.45 0.1 0.2025 16.2 9.1125 72.6975 
9 0.36 0.56 0.08 0.3136 509.2864 17.8752 2900.486 
10 0.22 0.3 0.48 0.09 154.98 5.13 889.29 
11 0.2 0.5 0.3 0.25 433.75 14.25 2477.25 
12 0.48 0.3 0.22 0.09 24.93 2.61 72.72 
13 0.34 0.28 0.38 0.0784 25.3232 3.0576 104.664 
14 0.3 0.2 0.5 0.04 5.8 1.28 18.88 
15 0.15 0.42 0.43 0.1764 12.1716 6.7032 45.6876 
16 0.22 0.56 0.22 0.3136 3.4496 10.3488 11.6032 
17 0.35 0.31 0.34 0.0961 1.6337 2.7869 4.9011 
18 0.22 0.42 0.36 0.1764 60.6816 5.292 0.1764 
19 0.23 0.34 0.43 0.1156 58.6092 5.5488 306.34 
20 0.32 0.38 0.3 0.1444 3.8988 5.6316 15.884 
21 0.45 0.33 0.22 0.1089 0.4356 4.0293 4.6827 
22 0.23 0.32 0.45 0.1024 9.8304 5.0176 134.8608 
23 0.23 0.24 0.53 0.0576 4.1472 2.3616 41.76 
24 0.45 0.33 0.22 0.1089 1.8513 4.2471 18.0774 
25 0.23 0.21 0.56 0.0441 0.0882 1.5435 1.0584 
26 0.23 0.55 0.22 0.3025 6.9575 11.1925 73.5075 
27 0.22 0.56 0.22 0.3136 6.5856 15.68 108.192 
28 0.41 0.36 0.23 0.1296 51.192 6.3504 610.1568 
29 0.22 0.4 0.38 0.16 10.72 7.2 126.72 
30 0.45 0.32 0.23 0.1024 4.608 4.096 54.4768 
31 0.32 0.37 0.31 0.1369 3.1487 6.0236 33.9512 
32 0.3 0.25 0.45 0.0625 6.5 2.9375 86.6875 
33 0.3 0.3 0.4 0.09 17.37 4.5 246.87 
34 0.31 0.28 0.41 0.0784 10.6624 3.9984 159.936 
    4.7109 1669.808 211.1831 9035.192 
 
Table 6. Determination of Centroid in Cluster 3 
NO U1 U2 U3 (𝒖𝒊𝒍)ʷ (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟏 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 
1 0.56 0.23 0.21 0.0441 14.0679 2.4696 76.5135 
2 0.5 0.23 0.27 0.0729 7.2171 4.374 43.1568 
3 0.45 0.32 0.23 0.0529 17.1396 2.5921 84.8516 
4 0.33 0.45 0.22 0.0484 2.0812 2.178 14.1328 
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NO U1 U2 U3 (𝒖𝒊𝒍)ʷ (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟏 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 (𝒖𝒊𝒍)ʷ 𝑿𝒊𝟐 
5 0.56 0.23 0.21 0.0441 2.9988 2.205 23.0643 
6 0.33 0.45 0.22 0.0484 35.6708 2.8556 0.1936 
7 0.15 0.4 0.45 0.2025 10.3275 9.5175 49.005 
8 0.45 0.45 0.1 0.01 0.8 0.45 3.59 
9 0.36 0.56 0.08 0.0064 10.3936 0.3648 59.1936 
10 0.22 0.3 0.48 0.2304 396.7488 13.1328 2276.5824 
11 0.2 0.5 0.3 0.09 156.15 5.13 891.81 
12 0.48 0.3 0.22 0.0484 13.4068 1.4036 39.1072 
13 0.34 0.28 0.38 0.1444 46.6412 5.6316 192.774 
14 0.3 0.2 0.5 0.25 36.25 8 118 
15 0.15 0.42 0.43 0.1849 12.7581 7.0262 47.8891 
16 0.22 0.56 0.22 0.0484 0.5324 1.5972 1.7908 
17 0.35 0.31 0.34 0.1156 1.9652 3.3524 5.8956 
18 0.22 0.42 0.36 0.1296 44.5824 3.888 0.1296 
19 0.23 0.34 0.43 0.1849 93.7443 8.8752 489.985 
20 0.32 0.38 0.3 0.09 2.43 3.51 9.9 
21 0.45 0.33 0.22 0.0484 0.1936 1.7908 2.0812 
22 0.23 0.32 0.45 0.2025 19.44 9.9225 266.6925 
23 0.23 0.24 0.53 0.2809 20.2248 11.5169 203.6525 
24 0.45 0.33 0.22 0.0484 0.8228 1.8876 8.0344 
25 0.23 0.21 0.56 0.3136 0.6272 10.976 7.5264 
26 0.23 0.55 0.22 0.0484 1.1132 1.7908 11.7612 
27 0.22 0.56 0.22 0.0484 1.0164 2.42 16.698 
28 0.41 0.36 0.23 0.0529 20.8955 2.5921 249.0532 
29 0.22 0.4 0.38 0.1444 9.6748 6.498 114.3648 
30 0.45 0.32 0.23 0.0529 2.3805 2.116 28.1428 
31 0.32 0.37 0.31 0.0961 2.2103 4.2284 23.8328 
32 0.3 0.25 0.45 0.2025 21.06 9.5175 280.8675 
33 0.3 0.3 0.4 0.16 30.88 8 438.88 
34 0.31 0.28 0.41 0.1681 22.8616 8.5731 342.924 
    3.9138 1059.3064 170.3833 6422.0762 
From the Centroid table in cluster 1, cluster 2 and cluster 3, the resulting table is the centroid point in the 
following table: 
Table 7. Centroid Points 
C1 C2 C3 
242.3695647 45.384554 1393.593 
354.456261 44.82861 1917.933 
270.6593081 43.533982 1640.88 
 
3.3 Determination of membership degrees 
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 The degree of membership is the process of grouping each data for the first iteration by producing 
a new grouping which is described in the following table 
Table 8. Degree of Membership 
NO C1 C2 C3 JARAK  C  
1 116,635.83240995 33,501.760 8,908.49388695073 8,908.49388695 C3 
2 642,696.08289458 1,758,354.976 1,100,321.73164738000 642,696.08289458 C1 
3 44,352.65005111 98,584.846 1,413.75547741650 1,413.75547742 C3 
4 1,213,707.37699189 2,643,970.495 1,819,704.95702875000 1,213,707.37699189 C1 
5 758,107.28938271 1,946,125.365 1,249,858.48882377000 758,107.28938271 C1 
6 1,931,464.62014641 3,663,523.416 2,679,842.77832591000 1,931,464.62014641 C1 
7 1,326,358.72290065 2,809,055.831 1,957,084.98108295000 1,326,358.72290065 C1 
8 1,070,545.86219818 2,430,547.435 1,643,407.03602742000 1,070,545.86219818 C1 
9 61,708,794.61520840 53,745,808.820 57,884,843.12436590000 53,745,808.82016600 C2 
10 72,037,550.56118310 63,411,799.147 67,901,028.78175670000 63,411,799.14704720 C2 
11 72,513,642.33068770 63,858,527.883 68,363,272.50040090000 63,858,527.88272350 C2 
12 342,957.93465786 1,232,030.948 693,704.97512601700 342,957.93465786 C1 
13 3,514.06870656 339,843.203 93,615.11985497150 3,514.06870656 C1 
14 849,432.67018467 2,090,932.906 1,366,406.67538633000 849,432.67018467 C1 
15 1,287,475.69786419 2,752,345.173 1,909,794.10917105000 1,287,475.69786419 C1 
16 1,840,577.33909186 3,538,253.673 2,572,690.97319178000 1,840,577.33909186 C1 
17 1,802,782.98762523 3,485,777.708 2,527,972.53524266000 1,802,782.98762523 C1 
18 1,939,419.15099851 3,674,651.354 2,689,281.04031806000 1,939,419.15099851 C1 
19 1,578,822.20141829 536,074.256 1,018,559.52840658000 536,074.25573779 C2 
20 1,647,827.46687352 3,268,950.262 2,343,837.31969705000 1,647,827.46687352 C1 
21 1,824,341.03455469 3,515,725.357 2,553,487.27947356000 1,824,341.03455469 C1 
22 6,012.96230851 361,379.300 105,073.00848589800 6,012.96230851 C1 
23 447,187.55329575 1,423,372.298 839,034.87607788600 447,187.55329575 C1 
24 1,507,211.00248038 3,069,607.733 2,175,524.75643191000 1,507,211.00248038 C1 
25 1,876,026.66034845 3,587,335.871 2,614,569.77548495000 1,876,026.66034845 C1 
26 1,324,084.68946828 2,805,733.049 1,954,316.27988865000 1,324,084.68946828 C1 
27 1,099,769.52490162 2,474,452.607 1,679,554.75451073000 1,099,769.52490162 C1 
28 10,985,443.81907880 7,784,513.046 9,407,349.46740619000 7,784,513.04649136 C2 
29 362,089.98242904 1,268,013.213 720,800.94327663400 362,089.98242904 C1 
30 742,540.62064241 1,921,120.557 1,229,840.57311118000 742,540.62064241 C1 
31 1,312,603.59971629 2,789,008.625 1,940,362.39400615000 1,312,603.59971629 C1 
32 181.85184694 282,140.616 64,621.75701082520 181.85184694 C1 
33 1,820,947.77149938 680,896.628 1,214,746.39088878000 680,896.62757033 C2 
34 417,948.01717357 15,118.827 159,431.62909981000 15,118.82696316 C2 
Based on the first iteration process, for cluster 1 with the provinces of Bali, Bengkulu, Yogyakarta, 
Yogyakarta, Gorontalo, Jambi, West Kalimantan, South Kalimantan, Central Kalimantan, East 
Kalimantan, North Kalimantan, Kep. Bangka Belitung, Kep. Riau, Maluku, North Maluku, West Nusa 
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Tenggara, East Nusa Tenggara, Papua, West Papua, Riau, West Sulawesi, Central Sulawesi, Southeast 
Sulawesi, North Sulawesi, West Sumatra. For cluster 2, the category is West Java, Central Java, East 
Java, Lampung, South Sulawesi, South Sumatra, the third cluster is dominated by Aceh and Banten. 
 
4. Conclusion 
 By utilizing the Fuzzy C-means algorithm, it is able to perform the grouping process based on 
the data that has been tested. In the research, the grouping process only used one iteration and resulted in 
a new number of groups, namely cluster 1 with 25 data, cluster 2 with 7 data and cluster 3 with 2 data. 
This research is expected to carry out the calculation process by testing in the next iteration and testing 
the cluster value with a larger number, as well as conducting the best cluster testing. 
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